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The connection between the part-support flange (3) and the 
rotating drive spindle (1) is operated by deformable bellows (4) 
whose internal space is maintained under pressure to ensure the 
application of the part (11) against the polishing plate of the 
machine while allowing the free orientation of this part. 


The present invention relates to polishing machines and more 
particularly to the working heads of such machines. 

It is known that the classic working heads generally 
comprise a shaft or spindle whose top part is associated with 
means (motor and thrustor) which are such chat they ensure the 
rotary drive and an axial thrust, whereas its base bears the 
flange intended to form a support for the sample or other part to 
be worked on. For this purpose, the lower end of the shaft is 
established with a semispherical profile so as to work in 
cooperation with the truncated wall of a cavity provided in the 
top side of the above-mentioned flask, into which two 
diametrically opposite notches are cut forming recesses for two 
projecting fingers which are integrally connected to the shaft. 
It can be seen that under these conditions the part-support 
flange can rotate above the rotating polishing plate against the 
free side of which it is applied by the thrustor associated with 
the shaft, while remaining free to assume a correct orientation 
with respect to said free side to compensate for variations in 
the flatness of the plate and imprecisipns in the geometry of the 
assembly. 

This arrangement presents nonnegligible practical drawbacks. 
It is relatively expensive because the spherical end of the shaft 
or spindle must be made of hard steel, covered with a chrome film 
to avoid deformations due to mechanical stresses and corrosion. 
Moreover, it should be noted that the ball joint formed by the 
semispherical part and the truncated part is subject to a 
vertical force (axial pressure) and a horizontal force (advance 
of the polishing plate) ; however, due to the fact that in the 
classic system the vertical force is applied to the center of the 
flange, the latter risks undergoing a deformation at the same 


time as it is subjected to a tilt effect as a result of the 
advance of the plate, which tilt effect is increased by the 
central rotary drive from a point located above the plane of the 
plate/flange contact. 

In DE-No. A-1, 677, 168 (FRANKE) a working head for polishing 
machine is described in which the ball joint is replaced by a 
first cushion which can be inflated with air and a second cushion 
with constant inflation, these two cushions being arranged 
between the rotating table and a support intended to support the 
part to be worked on. 

It must be considered that this arrangement, which was 
designed for the polishing of three-dimensional, asymmetric 
hollow parts, cannot be used for polishing symmetrical plates 
with small thickness, as referred to in the present invention. In 
fact, the second air cushion with constant inflation does not 
have the purpose of imparting a polishing pressure but rather the 
purpose of forming a pivot to allow the adaptation of the hollow 
part to be polished to the rotating polishing brushes. Under 
these conditions, if this prior technique were transposed to the 
case of polishing thin plates, a localized pressure on the 
polishing plate (or the support) would only be obtained at the 
contact points between the cushion and the plate (or support) and 
no constant pressure, distributed over the entire surface, would 
be attained. In addition, and in any case, the fact that there 
are two cushions cannot ensure a constant flexibility in all 
directions (360°) , whereas such a constant flexibility is 
essential for planar polishing between two surfaces whose axes of 
rotation are never exactly parallel. 

It is all these drawbacks which the present invention is 
primarily intended to overcome, which invention consists 


essentially of ensuring the rotary drive of the part-support 
flange by means of defonnable bellows which define, with the 
opposite sides of a rotating top disk and the above-mentioned 
flange, a chamber which, once pressurized, allows the free 
orientation of said flange and its application against the 
polishing plate. 

It can be seen that this defonnable bellows can comprise a 
relatively large diameter, in practice equal to that of the part- 
support flange which is thus driven in a rotary motion by its 
periphery, which avoids any risk of tilt. 

The drawing in the appendix, which is given as an example, 
will improve the understanding of the invention, the 
characteristics it presents and the advantages which it may 
procure: 

The single figure of this drawing is an axial 
diagrammatic cross section illustrating the general 
arrangement of a working head established according to the 
invention. 

In this figure, reference 1 denotes the lower part of a 
spindle which is supported and guided inside of a bearing 
diagrammatically represented at 2; this spindle is set in a 
rotary motion by means of an electrical motor, not shown. Its 
lower end presents a spreading la with rounded periphery, which 
is engaged with reduced clearance inside of a cylindrical -housing 
provided in a tubular boss 3a provided in the central part of a 
flange 3; it can be seen under these conditions that this flange 
3 benefits from nearly complete angular freedom with respect to 
the base of the spindle 1. 

The rotary drive of flange 3 is ensured by bellows 4 whose 
lower end is connected, for example, by welding, to the periphery 


of said flange. The top end of bellows 4 is, in the same manner, 
integrally connected angularly to disk 5, which is perforated at 
its center to allow the passage of spindle 1 to which a sealing 
welding bead is attached 6. This disk 5 is equipped with a hollow 
end piece 7 to which a pipe 8 is connected, which is connected to 
a pressure generating source through a rotating joint (not shown) 
borne by the top part of the spindle 1. 

The lower part of the flange 3 is arranged in the usual 
manner for the attachment of the sample to be polished. In the 
embodiment example considered/ it has been assumed that the 
spindle 1 was hollowed out by a blind axial borehole lb which is 
connected to a vacuum source and to which end a pipe 9 is 
connected for supplying a depression low-pressure plate 10, the 
sample 11 being maintained by aspiration; however, any other 
known arrangement of this type can be used. 

In any case it is apparent that in the working head 
represented, the drive of the flange 3 through the intermediary 
of bellows 4 avoids any risk of accidental tilting due to the 
effect of the rotation of the rotating polishing plate against 
which the sample 11 is applied. This application is obtained by 
the pressure which is maintained by the pipe 8 inside the sealing 
chamber defined by bellows 4, the flange 3 and the top disk 5; 
the deformability of this chamber ensures, besides the above- 
mentioned application pressure, the self-orientation of the 
sample 11 with respect to the top side of the polishing plate of 
the machine. 

In this manner the classic ball joint and axial pressure 
thrustor are not used, so that the construction is considerably 
simplified, whereas the operation is improved. It can be observed 
that the pressure of application of the sample against the 


7 

polishing plate can be regulated very precisely for each job, 
which constitutes a considerable advantage compared to the usual 
heads with thrustor. 

It should also be noted that the invention can 
advantageously be applied to lapping, of the single or double 
sided type. 

Claims 

1. Working head for polishing machine or similar machine, of 
the type comprising a part-support flange which is set in a ' 
rotary motion by means of a rotating spindle and which is applied 
forcefully against the polishing plate of the machine while 
remaining free to assume an orientation with respect to the 
latter, characterized in that the connection between the spindle 
(1) and the part-support flange (3) is ensured by deformable 
bellows (4) whose internal space is maintained under pressure. 

2. Working head according to Claim l, characterized in that 
bellows (4) define, with the opposite sides of the flange (3) and 
a disk (5) which is integrally connected to the spindle (1), a 
deformable chamber connected to a pressure generation source. 

3. Working head according to Claim 2, characterized in that 
the internal diameter of bellows (4) is equal to the external 
diameter of the flange (3) and of disk (5) . 

4. Working head according to any one of Claims 1-3, 
characterized in that the spindle (1) is engaged axially through 
bellows (4) so that its free end, appropriately profiled for this 
purpose, works in cooperation with a ring-shaped embossment (3a) 
provided at the center of the flange (3), to ensure the latter's 


j 


centering with respect to the spindle without impeding the 
freedom of orientation. . 
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® Perf ectionnements apportes aux tttes de travail dee machine* da polisuge et 

© La liaison antra la ftaeque pone-piece (3) et la broche 
toumante <f entralnement (1) eat operas par un aoufflet 
deformable (4) dont resoece intiriaur eat maintanu tout 
praaaion sfin d'aseurer replication da la piece (11) contra la 
pUtaau da potiaaage da la machine tout en permanent la libra 
orientation da ledite place. 
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!..- pi'.'scntf ir.vciitioi. a M„it ^ux machines He pol i ssage ~et "" 
ell? c-oncrerr.t plus i.articuliircment J es tiles de travail 
cesdites machines. 

On suit que J cs tetes de travail c uissicu-.s compr ennent 
yeneralement un arbre ou broche dont la partie superieure 
est associee a des n.oyens (inoteur et verin) propres a 
assurer son entrainement en rotation et une poussee axiale, 
tandis que sa base porte le flasque destine a former support 
pour l'echantillon ou autre piece a travail ler. A cet 
effet. l'extremite inferieure de l'arbre est etablie a un 
profil ser.u-spherique de maniere a venir cooperer avec la 
parol tronccni.]-- d'une c«vite nienaciee dans la face superieure 
du fia»uc« prec:te, lequ*! est decoupe dt deux entailles 
diametral cr.ent oppesees formant logor.ients pour deux doiyts 
en saillif solisaires de l'arbre. On convoit dans ces 
conditions cue le flasque porte-piece peut tourner au-dessus 
du plateau tournant de polissage contre le face libre 
duquel il est applique par le verin associe a l'arbre, tout 
en etant libre de s'orienter correctement par rapport k 
ladite face libre pour compenser les variations de planeite 
audit plateau et les imprecisions de la geonietrie de 1' ensemble 

Cette disposition presente des inconvenients pratiques non 
negligeables. Slle est relativement couteuse du fait que 
1' extremity sphirique de l'arbre ou broche doit etre realisee 
en acier dur, recouvert d'un film chrome afin d'eviter les 
deformation* dues aux efforts wecaniques et a la corrosion. 
On observer* par ailleurs que la rotule forms* par la 
partie seini-spherique et la partie tronconique est soumise 
a une force verticale (pression axiale) et a une force 
horizontal* (defilement du plateau de polissage) ; or du 
fait que dans le systeme classique la force verticale 
s' applique au centre du flasque, ce dernier risque de se 
d&forn.er en meme temps qu'il est soumis a un effet de 
bascuK-ment par suite du defilement du plateau, effet de 
nasculemont qui est accru par 1 * entrainement central en 
rotation a uartir d'un point situe au-dessus du plan de 
contact plateau/flasque. 
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Dans l€ docut.ent DE-A-1 C77 103 U'kAUKt) on a decrit une 
tete dc tjdvai] pour machine cie polissage dans iaquelle la 
rouile est r e;r.j..lac6e par un premier rmiM'iri susceptible 
d'etre -jo:.']'. *vcc de l'a:: fy * u»i .^•.•'•mni cni:ssin n 

5 yonfjo-je constant, ces deux caseins otant disposes entre 
la table tournantc et un portoir destine a supporter la 
pj kc h tr bvf. i * lor. 

II J a Jieu dt- considerer que cet agencement, congu pour le 

10 i'Ci:s#s&'ie de pieces crcuses tr idimensionnelles et asymetr iques, 
r,e jejt etre adopt e pour le polissage de plaquettes sywetri- 
cuc5 * fftihlt c-paisseur, tel que vise dans la presents 
ir.v^nt jrn . L~* * ff*-t le se^c-nd coussin d'air a aonfla^e 
constant h tcur but, non pas de confer er une pression de 

15 polissaoe, rr.ais de former pivot afin de permettre 1' adaptation 
dc la j'iece creese a i>olir aux brocser tournantes de polissane. 
Dans ces conditions, si cette technique antferieure etait 
transposee au cas du polissage de plaquettes minces on 
n'obtiendrait une pression localisee sur la plaquette k 

20 polir (ou sur le portoir) qu'aux seuls points de contact 

entre coussir. et plaquette (ou portoir) et non une pressicn 
constant* repartie sur toute la surface. De plus et en tout 
etat de cause le fait qu'il y ait deux coussins ne peut 
assurer unu flexibility constante dans toutes les directions 

25 (360 # ), alors que celle-ci est essentielle pour polir plan 
entre deux surfaces dont les axes de rotation ne sont 
jamais exactement paralitica. 

C*est i l 1 ensemble de ces inconvenient* qu'entend principale- 
30 ment remedier la presente invention, laquelle consiste 
essentiellement a assurer 1 ' entrainement en rotation du 
flasque porte-piece par le moyen d # un soufflet deformable 
cui definit, avec les faces en vis-a-vis d'un disque sup^rieur 
tournant et c!u flasque precitc, u;ie chambre qui une fois 
35 rnise en pression p^rmet la libre orientation dudit flasque 
et son application contr- le plateau de polissage. 

On consoit que ce soufflet deformable peut comporter un 
diametre relativement grand, egal en pratique a celui du 
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flasque porte-piece qui est ainsi entraine en rotation par 
sa peripheries ce qui evite tout risque de basculement . 

Le dessin annexe, donne a titre d'exemple, permettra de 
mieux con,prendre 1'invention, les caracter istiques qu'elle 
presente et les avantages qu'elle est susceptible de procu- 


rer 


La figure unique de ce dessin est une coupe axiale 
schematique illustrant l'agencement g4neral d'une 
tete de travail etablie conformement a 1'invention. 

Sur cette figure, la reference 1 designe la partie inferieure 
d'une broche supportee et guidee a l'interieur d'un palier 
schematise en 2 ; cette broche est anin,4e d'un mouvement de 
rotation a l'aide d'un moteur 4lectrique, non repr4sent4. 
Son extremite inferieure presente un epanouissement la a 
P 4riph4rie arondie, engag4 a jeu r4duit a 1 • int4rieur"d • un 
logement cylindrique raenag4 dans un bossage tubulaire 3a 
P r4vu dans la partie centrale d'un flasque 3 ; on conceit 
dans ces conditions que ce flasque 3 dispose d'une libert4 
angulaire pratiquement totale par rapport a la base de la 
broche 1. 

25 L'entrainement en rotation du flasque 3 est assure par un 
soufflet 4 dont I'extr4mit4 inf4rieure est assujettie, par 
exemple par soudage, a la P 4riph4rie dudit flasque. L'extr4- 
mit4 su P 4rieure de ce soufflet 4 est de la meme maniere 
rendue angulaireraent solidaire d'un disque 5, perfore en 
son centre pour laisser passage a la broche 1 a laquelle il 
est fix4 par un cordon de soudure 4tanche 6. Ce disque 5 
est 4quip4 d'un embout traversant 7 sur lequel est branch4e 
une canalisation 8 reliee k une source de pression a travers 
un joint tournant (non represent4) porte par la partie 

35 sup4rieure de la broche 1. 

La partie inf4rieure du flasque 3 est agenc4e k la maniere 
usuelle pour la fixation de 1 ' 4chantillon a polir. Dans 
l'exemple de r4alisation consid4re, on a suppos4 que la 
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broche 1 etait creusee d • un alesage axial borgne lb relie a 
une source de vide et sur l'extremite duquel est branchee 
une canalisation 9 pour 1 1 alimentation d'une platine a 
depression 10, 1 ' echantillon 11 etant maintenu par aspiration ; 
5 on peut cependant prevoir tout autre agencement de type 
connu. 

On con<;oit en tout etat de cause que dans la tete de travail 
representee, l'entrainement du flasque 3 par 1 1 intermediate 

10 du soufflet 4 evite tout risque de basculement intempestif 
sous l'effet de la rotation du plateau tournant de polissage 
contre lequel 1 ' Echantillon 11 est appliqu6. Cette application 
est obtenue par la pression rnaintenue par la canalisation 8 
a l'interieur de la chambre etanche definie par le soufflet 

15 4, le flasque 3 et le disque superieur 5 ; la deformabilite 
de cette chambre assure, outre la pression d' application 
precitee, 1 ' auto-orientation de 1 1 echantillon 11 par rapport 
i la face superieur e du plateau de polissage de la machine. 

20 On se dispense ainsi du systeme de rotule classique et du 
verin de pression axiale, si bien que la construction est 
considerablement siraplifiee alors que le fonctionnement est 
ameliore. On observers que la pression d* application de 

I * echantillon contre le plateau de polissage est susceptible 
25 d'etre regl&e de roanifere tres precise pour cheque travail, 

ce qui constitue en fait un avantage considerable par 
rapport aux tfttes usuelle a verin. 

II convient 4galement de remarquer que I 9 invention est 

30 susceptible d'etre avantage usement appliquee au rodage, du 
type une face ou double face. 
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Revendications ^56746 

1. Tete de travail pour machine de polissage ou analogue, 
du genre comportant un flasque porte-piece qui est anime' 
d'un mo U ven,ent de rotation a partir d ' une broche tournante 
et qui est applique a force centre le plateau de polissage de 
la machine tout en etant libre de s'orienter par rapport a 
celui-ci, caracterisee en ce que la liaison entre la broche 
(1) et le flasque porte-piece (3) est assuree par un 
soufflet deformable (4) dont 1'espace interieur est .naintenu 
sous pression. 


2. Tete de travail suivant la revendication 1, caracterisee 

en ce que le soufflet (4) definit, avec les faces en vis-a-vis 
15 du flasque (3) et d'un disque (5) solidaire de la broche 

(1), une chambre deformable reliee a une source de pression. 

3. Tete de travail suivant la revendication 2, caracterisee 
en ce que le diametre interieur du soufflet (4) est egal au 

20 diametre exterieur du flasque (3) et du disque (5). 

4. Tete de travail suivant 1'iSTe quelconque des revendications 
1 a 3, -caracterisee en ce que la broche (1) est engagee 
axialement a tr avers le soufflet (4) de facon k ce que son 

2S extremitfe libre, convenablement profilee a cet effet, 

coopere avec un bossage annulaire (3a) menage au centre du 
flasque (3), afin d'aasurer le centrage de celui-ci par 
rapport a la broche sans gener la libert4 d' orientation. 


30 
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